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ORBITAL INFORMATION!

The orbital elements have been derived by the indicated staff members of the Satellite Tracking
Program, Smithsonian Astrophysical Observatory, employing the SAO Differential Orbit Improvement
Program (DOI).

As opposed to osculating elements, the elements presented here are mean elements in the sense that
the effects of the short-period perturbations due to the earth's oblateness have been eliminated,

SAO mean elements have been derived from observations covering several days, and are given in
the form of a table, The successive sets of elements are essentially independent of each other. They are
dependent, however, in the sense that high-order coefficients in the secular and the long-periodic terms
are generally considered as known and as constant for periods of several weeks or months, as dictated by
convenience.

The times of epoch in the mean elements are reckoned in Julian Days, but for the sake of con-
venience the number 2400000.5 has been subtracted to provide an abbreviated notation which we call
"Modified Julian Days," or "M]D."

The units of the orbital elements are degrees for angular quantities, megameters (Mm = 108 meters)
for linear quantities, and revolutions for the mean anomaly M and its derivatives.

The tabulated values of the SAO mean elements give the values of arguments of perigee W; right
ascension of the ascending pode (}; inclination i; eccentricity e; and mean anomaly M as functions of
tmet = T - T (where T, is the reference epoch) expressed in days. The two-digit number placed
at the right of each value represents the standard efror for that element and refers to the last digits given.

The same tabulation also gives the mean (anomalistic) motion n; the orbital acceleration n'/2 or
n' (dn/dt), and the semimajor axis a or the geocentric distance of perigee q ( in megameters). Of the
last three columns, the one headed N indicates the number of observations used for the computation of a
set of elements; the one headed D, the number of days used; and the one headed O, the standard error
of the representation of the observations relative to their assumed accuracy.

SAO smoothed elements have been derived from observations covering about two weeks, They are
glven as functions of time and generally include both secular and periodic terms, The general expression
for any element E is

E=E  +Et+ Ext? + ...+  Apsin(B + Cyt),

wheret = T ~ T, Is again expressed in days. The presence of a standard error associated with a particular
coefficient indicates that this quantity was determined by the process of differential orbit improvement;
the absence of a standard errof means that the quantity was taken from some other source.

1 This work was supported by grant NsG 87-60 from the National Aeronautics and Space
Administration.
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In our computer program, the inclination and the argument of perigee are referred to the true equator
of date; the right ascension of the ascending node, however, is reckoned from the mean equinox of 1950.0
along the corresponding mean equator to the intersection with the moving true equator of date, and then
along the true equator of date, To transform from right ascension of the node as determined by the DCI to
right ascension of the node referred to the mean equinox of date, one uses

= Q%(DOI) + 32508 x 10™>(MJD - 33281),
, {

where M]D stands for the Modified Julian Day of the date.

The mean (anomalistic) motion n can be obtamed from the smoothed elements by differentiating
the expression for M, and the orbital acceleration n' can be obtained by twice differentiating the same

expression for M.
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SAC MEAN ELEMENTS

1 January - 28 February 1960

Satellite 1959 Alpha 1
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1 March - 30 April 1960

Satellite 1959 Alpha 1
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2 May - 29 Juc~ 1960

Satellite 1959 Alpba 1
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1 September - 31 October 1960
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2 November - 30 December 1960
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1 January - 28 February 1961

Satellite 1959 Alpha 1

09*2
€z
g1°¢
LG*¢
1€°6
96°%
€6°¢
9Ly
199
ag %%
LE*Y
6Z*%
£8°s
18°2
€s*2

16°€
06°¢€
GGt
98¢
4 A1
€8y
LY
46*S
A ALY
WN‘m

0 M @ ® O D O O D O

QQCD(DQCDQQDCO‘Q!DQCDQ

ET
BT
2z
92
o¢
(12
e
184
r44
had
113
Ze
(T4
ST
1

LT
92
o¢
f44
€€
Lz
€z

LT
81

2202¢€6°9
EnLZE6"9
L0ZEER*9
060€€6"9
OLGEEL*9
TT2%€6°9
T069€6°9
8G95€6°9
HIH9EE"T
0cTLEE"D
THLLEG"S
Z818BE6*9
#84BE6*Q
8y68€6°9
0GZ6€6°9

6G86€6°9
GE96£6°9
9€c6€6°9
EC6BEE®Y
H2G6BE6"T
6€08BEG*T
FINWLEG®S
1289€6°9
G0T9€6°9
Y2EGE6"9

61 ¢-3012°
LG 6=3BTLT®
18- 6-36841°
99 g~-3.L181°

11 §-3962°
06 G-34T12E"
68 6-36LT2°
68 §~36691"
L6 6—-31661°
g6 ¢~308L2°

€T ¢=-382¢°
98 ¢-3,08%°

Z1 ¢-3L9€°
6 ¢-3ATTLZ®

€1 g-36€2°

6T ¢-3192°
€L 6-3¢€282°
29 ¢-3L10¢"
%9 6-36262°
TT ¢-350¢€°
€T 6-36L2°
€T g-32%c*
9T ¢-3126°
€2 ¢-39¢6°
H1 G-36%6°

2/t

€2
60
ST
70
€0
20
€0
20
€0
€0
€0
€0
%0
40
40

€0
20
20
zZ0
£0
€0
"0
(1]
90
€0

cETHLHTT
96THLw*TT
SITHLN® 1T
29THLweTT
O7THL%°T1
BTTHL7* 1T
26091911
1804L%*TT
OLORI%*TT
GGOHLH*TT
TH0H 91T
FRelol FE A0
9L6ELY*TT
296€LH° T
LGEELH*TT

0Z6eL4°11
0T6€L®°TT
66RELH°TT
688€LY°TT
L1Rely*T1
Z1BELH*TT
CL8ELHTT
nGBELRC 1T
LEBELY®TT
0e8eELY* 1T

8¢
f4
o1
[oh
L0
90
90
90
L0
90
90
20
0ot
80
60

80
90
40
40
Lo
Lo
60
ot
Z1
0t

#6CE6G"
EETGHI®
891969°
86489L®
002008°
Ev6TGH®
7€L€06°
9nG666°
76£L00°
992650"
89TTTT®
921€9T*
9e1512°
961L92"
5926T€®

08LLZS®
066615"
vE12€9°
Lycv89*
G659¢€L®
Tge88L*
1ZTT%8°
88cE68°
00L5%6"
820866°

9¢
ee
e
01
G0
€0
20
20
Z0
20
€0
S0
€0
20
€0

€0
Z0
Z0
20
£0
€0
€0
€0
€0
%0

90089T1°
126%91°
L98%91"
988H91"
92Z8H91"
8HLl49T"
999491°
SLGY9T"
S8HYH9T°
00Y+99T1*
LZEH9T®
SLZY9T1°*
82ZZH91°
S8THIT*®
6HTHIT"

BLO%9T"
SOTH9T*
ZHTYy91°*
T6TH9T*
HZH9T*
66Z99T°
89€Hy9T*
FA AL 204
wESHIT®
8Z94%91"

o1
Lo
90
€0
%0
€0
20
zo0
20
zo
20
2o
€0
€0
€0

€0
zZo
Z0
Z0
Zo
20
20
£0
€0
€0

9zl8*ze
LzL8*2¢
yzZlL8%2E
yZL8°2¢€
6ELB*ZE
G6L8°2¢
99.8°2¢€
2LL8"Z¢
T8L8°2¢
88.8°2¢
L6L8"Z¢
9088°Z¢
y188°2¢
G188°2¢
8188°2¢

9Z88°Z¢
£288°2¢€
1z88°2¢
9188 2¢
L188%7¢
v188°2¢
0188°2¢
66/.B*2E
LBL8%2¢C
€8L8°2¢

1 T4
(44
9z
aT
61
€T
0T
80
60
80
el
Lo
21
90
Lo

0T
Lo
90
S0
80
60
1
21
2t
91

ST0E*00T
09€€°L0T
8ZLE®HTT
6609° 121
Tevy*821
VA TA AR 1A
DETG*2HT
g9hG 6nT
€6L6°95T
#219°¢91
0G6H%9°0LT
L6L9*LLT
TETL"H8BT
ZLNL°T6T
728L°861

€916°922
L0s6%¢cE?
L986°0%2
e610%8%¢
8160652
6580°292
26T11°692
02681°*9.2
2981°¢e82Z
6812°062

1z 8ZH*Le

ZT 616"9L

LT 98€°99
%G LS08°SS

1€ 1962°6%
97 #669°%¢
87 TZel1*ve
L2 T696°€T
Z€ £266°2
LZ geHTHn*25¢
62 9vEB°INE
82 wEwz* TEE
¢h 1069°02¢
€€ L9%0*0T€
g€ SBYY° 662
nE 9GH0*LGT
6z Layn° 942
0Z %968°SEZ
02 0192°622
€€ 8T99°H12
Z€ %890° %0Z
8¢ 98L%° €61
6% 0206°281
16 Leze®2L
4 6g6L° 19T
W m

0*8SELE
0*95€LE
0*%S€ELE
0°ZsElE
0°0G€ELE
o-m#m%m
0°9%ELE
O°UHELE
DeZHELE
D ONELE
0*BEELE
0°9¢€lE
O*heeElE
0*ZECLE
0°0€ELE
0"BZELE
0°92€LE
0°HZELE
0°22ELE
0"0ZELE
D*BIELE
D"9TELlE
0*9TELE
0*CTELE
0°0TELE
0°90€LE
0°90€ELE
0*90€ELE
0°20€LE
0"00ELE

(arw)
I



2 March - 29 April 1961
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1 May - 30 June 1961
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2 July - 31 August 1961

Satellite 1950 Aipha 1
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2 September - 30 October 1961

Satellite 1959 Alpha 1

LEo¢
68°1
che?
10%2
RG*Z
11°2
08° 1
1
L5*2
aEe?
Tl
agve
224
914
bl
gheg
ceoe
cenz
gz
cLvz
68%2
n6°Z
29%¢
16°¢
L6%¢
zee¢
noez
ez
cgez
seez

k4
8Z
g4
09
29
og
L
L6
IS
[ ¢
LGT
69T
BeT
LTY
1223
Le

e d
<

6T
(3%
0%
Yl
8L
00T
101
96
11
011
c11
121
86

BLEO%6°9
29%0%6°9
6TLO%6*9
#160%6°9
mooowmmo
4180%6*9
1990%6°9
64Z7046°9
08L6€6°9
1626€6°9
17.8€6°9
2018€6°9
AEHLEE®D
Tv19€6°9
0709€6°9
T69GE6°9
mm>¢wo.o
2nGHEE"S
690%E6°9
:ammwvao
1765569
ETO%E6"9
00%5€6°9
628%€6°9
$9ESE69
2209€6°9
ZCL9E6*D
$LHLE6®9
L1Z8€6°9
Lh68E6*9

7¢ 4-3811T°
G¢ 6-3086°
LT 5-3008°
66 5-3288L"
21 6-3618°
6% W|u0wmn.
T4 mIWF4¢m.
88 #-3€6T0T"
94 #-36¢72T°
19 %-398921°
69 H-3REHTT®
wl H=3€RTTT"
L6 »-38TLOT"
€T #-3610T°
LZ %=36€0T*
07 G-I€L6"
€€ 6=3Z99°
€h 5-326%"
0Z G-3Tv9*
LT 5-39%9"
€1 g-30LL"
TT ¢=-7988°
1T 4=34101°
L6 %-39€€0T*
Z1 6-3996°
66 S-3€608°
%9 G-38089°
16 6-35016°
76 6-3986%°
9L 6-3258%°

N\.n

50
8¢
e0
£0
20
10
10
20
10
Z20
20
z0
20
£0
0
50
LO
LO
50
90
w0
%0
%0
20
€0
£0
20
20
20
z0

2809LH"TT
REEGLY*TT
"66GLH°TT
LB6GLY*TT
6765LY " T1
TT66L%° 11
9.8G6L%°TT
8EBGLY TT
L6LGLYSTT
06LGLY° 11
ETLGLYTT
BLIGLYTT
En9GLTT
9196LH°TT
6LGGLD TT
6GGGLY"TT
OTGGL®*TT
ZBHGLY TT
ELwGLY 1T
GONGLY*TT
TevGLu 11
T6£6L%°TT
OnEGLYSTT
L6ZGLH"TT
wzsLe 11
702G 1T
991G w11
9ETSLw TT
LOTSLn " 1T
§806Ln* TT

IS

1
4
60
80
-1¢]
€0
20
€0
20
€0
€0
%0
S0
80
1
[
a8t
gt

z1

€T

0T

BO
60
80
60
90
%0
%0
G0
50

066824°
B689LY®
Lsanzs®
7€62L6°
986029°
"91699°
T6€LTL"
6€959.L°
986€18°
cEnz98®
L96016°
€L5656°
152800°
896950°
86L50T"
LnoheT®
129£02°
819z52"
0L9T0¢€"
29L06€"
65266€°
azo6wY
L6286%"
z59Lys"
eTTL6G"
699949°
662969°
G009mL®
99L56L°
9L5548"

6T 0T6€9T*
LT %06€£9T°
80 €18€91°*
L0 E%8EIT*
%0 £G8€9T1°
€0 658£9T*
70 988¢9T"
€0 BE6EIT®
Z0 966€91*
20 LSOH9T*
Z0 8Z1991"
20 »02H91*
€0 98Z%9T*
€0 TLEH9T®
G0 O9HHy9T"
v0 TEEHIT®
LO OT9#9T*
90 ZH#9H9T*
%0, 00L4%9T"

1ZL49T*

6TLHIT®

so
%0

€0 OTLHST"

€0 999%91°
20 LI9%S1"
20 G56%9T1°
20 B8LHy9T*
10 T6EHS9T*
TO 90€H91°
T0 BTZH9T®
10 TETHST"

21
60
£0
20

10
10
10
10
10
10
w0
20

'Z0

6588"2¢
9L.88°Z€E
£888°2¢

€888°2¢

£998°7¢
9188°2€
6988°2€
£988°2¢€
5688°Z¢
w88°ZE
0€88°Z€
»188°%°2¢
76.8°2¢
Ll1lB*2¢C
%918°2€
6%L8°ZE
8ZLE"ZE
TTL8°2¢
0048°Z€
90.8°Z€
€0L8°Z€
€0LB8"2€
90L8°Z€
ZTL8°2¢
£zZL8°Z€
pELBZE
z618°2¢
z9L8*z€
€LL8°ZE
»BLE°ZE

82z
wZ
11
Lo
Lo
70
£0
S0
€0
€0
70
%0
@0
LO
11
60
71
21
L0
90
G0
90
90
90
90
S0
%0
€0
€0
20

8680°27€
L1ZT1°62E
onsY*9cE
2881 €ve
ggzze05¢
1862°L6€
9z6Z°%
¥9ZE* T1
€09¢°81
046€° 62
6LZ0°Z€
TZ29%°*6¢
%964° 9%
LIES €S
8L96°09
0%09° .9
LOW9* L
9919°18
ov1L*88
1€5L°66
668L°201
69287601
%E98°9TT
£006°¢2T
19€6°0€T
2TL6°LET
8600° 641
L6€0°26T
6EL0°6GT
2801°991

6€ 8T9L*LEZ
0T €51°L82
22 9255°9LZ
€2 89€6°692
91 ZHE* 66T
0T LTHL®WHZ
90 L4H1°wE2
11 Zs%6*€22
80 $8%6°212
80 826£°202
0T DEIL*T6T
21 €6LT°1BT
9T 1209°0LT
22 €£€0°09T
6€ TLIM 641
8¢ €516°8€1
€6 €£5€°821
L% 1208°LT1
BE 9Z#Z*LOT
1% 988996
£€ 60GT°98
LZ %609°SL
9z 6L50*59
4Z 870G %S
GZ BEWGEY
6T OTBE°€E
€1 g418°22
21 €6€2°21
%1 9099°1
LT LLLO®TSGE

0°209L€
0°009LE
0*B66LE
0°966LE
0*%6SLE
0°Z6SLE
0°066LE
0°885LE
0°985LE
0°%8GLE
0°Z85LE
0°0BGLE
0°8LSLE
0°9LGLE
0*nL5LE
0°ZLSLE
0°0LSLE
0°89SLE
0°995L€
04wow~n
0°g9sLE
0°095LE
0°8GSLE
0°956LE
0*9SSLE
0°255LE
0°06GLE
0*8%SLE
0°9%SLE
0°4hGLE

(arn)
P

-13-



1 November - 31 Decamber 1961

Satellite 1959 Alpha 1

Th*z 8 OL 9896€6°9 26 S-3I6vTL® 00 6269L#°TT 10 606LL6° €0 6%6E9T* 1D LGBB'ZE %0 Z926°E0T SO 60%9°SIZ 0 wooLe
80°z & L9 €BG6£6°9 LS S-3ITLOL® 00 L689ILW'IT 1O 0BOYZO® €0 €96E9T* 10 #G8A°ZE %0 BZ96°0TT 0 TCLOSEZ 0°299L¢
SE"Z 8 OL €9%6€6°9  LE G-3yizL® 00 OL89L¥°TT 10 ZTEOLO® €0 BL6EIT® T0 LYBB*ZE %0 SHE6°LTT S0 %OCH whZ 0°099Lc
60°F 8 L 66Z6£6°9 69 G-36999°  TO €¥89L%°TT 20 CO99TI® €O 666£9T° 10 6£88°2€ SO ZHEO*SZT L0 S9ZB*EEZ 0°BSILe
€9°% 8 €L T168€6°9 89 ¢-32695° 10 G289 %"IT 20 %E6ZIT® 40 L4049T® ZO €28R°2€ L0 TZLO®ZET 60 €HZZ°€ZZ 0°9S9LE
20°% 8 06 8GWBE6®9 4L G=Iw26€*  TO £TEOLYTIT 7O 962602° 40 ZOTHIT® 10 L0882 90 E£60T*6T 80 %829°Z1Z 0°#G9LE
62°C 8 06 SPELEE®D 69 6-IBEect  TO 2089L4°TT ZO LB9ISSZT® €0 69THIT® TO 26,8°Z€ %0 BINT® 99T L0 0ZE0°Z07 0°Z¢9LE
&62%¢ % MOH, O?thmoo 29 €-3298¢" TO 06LOLH*IT 20 96020€° €O FHTHIT® TO 61L8B°ZE %0 ZGBI®EST 90 FEEHTET (0*0C9LE
82°¢ 8 40T mwoomm.o F9 §-3SOvE® 10 6LL9LYTT 20 LZS8YE® €0 4ZEw9T* 10 99.8°7€ %0 L€22°05T L0 ZT58°08T o0eBwoLE
§9'F B %6 8BASE6"S L C-3ICEBET  TO ZLI9LW'IT ZO wLEWEE® %O HTen9T® T0 ZSI8°ZE 0 ZT9Z*LIT 60 TLIZ*OLT 0°949Lc
o6 8 T0T GvTSE6°9 88 G-3IwSEke  TO 89L9LweTT 20 SZwTvw® w0 £OGHOT® 10 9ELReZE o SOOE*HLT BO $069°65T D 449Lc
9E*E 8 T8 9LWwEE'S 2T G-ICTET 70 €OLOLWSTT 20 668L8%° GO REHOT® 20 61.8°7f 90 cecctTeT OT €6TT"6%T 0°zHore
BS'€ 8 98 6TLEE6"9  ZT G-IBTIT  T0 0GLILHSTT 20 %ACHES® L0 91949T° 20 OTLE*ZE 90 %6LE*38T O »occe 8T ocowoLe
v°h 8 98 BYTEE6®9 9L §-F6Zv8* 10 22L9LW"TT TO LLBOBS®  LO 9%L%9T* 20 LOLB*ZE 90 TBI4*56T OT €900°821 0°8€9ic
LL®€ 8 YL 9Z6ZE€6*9 9T G-3G06° 10 1699L¥°TT 20 T9%LZ9° 8O £2899T° 20 ZOL8*ZE 90 6L5%°20Z OT 00SH*LTT 0°9€9Le
z9%% 8 69 pmmwmm,T T G-3969° 10 €9994°TT 20 OTI%L9° 80 LwG49T* 20 mTom,mm L0 9G649°602 60 Z006°90T 0°%E9LE
OTv 8 69 9LZZE6°9 L9 GILROWT 10 6F99.%*IT 10 ZIROZL® 90 SSHIT® 70 CE9R'ZE 90 EEEST9TZ 0 SESEU96  0°2E9Le
OF°€ B 66 GwyZE6T9 L8 G-ICHTST 10 €299L4°XT 20 TSGLIL® GO 6€BH9T* 70 LE9R'ZE 80 ITLGUEZZ 60 Z90BUSE  0°0E9LE
9% 8 Ov LELZE6®9  HT S-IGRST 10 0099L°TT 20 LZEWTRT 8O SOSYST" 20 8698°2¢ 2T LL09°DEZ TT %Z92°6L  0°8Z9LE
2T°¢ & wE wwl2€6°9  OT 6-3896° 10 2,59.%°TT 20 161198 90 908%9T* Z0 ¥TLR*ZE OT ¥9%9°L6Z OT LGIL*%¥S  0°929L¢
€6°2 8 TE Z9ZEE6'9 S5 S-IBCTI O Zvg9LvCIT 20 9E0S06T 90 SuLy9T" 20 £EL8°ZE ZT 8L89°wwZ 2T "I9T°9G  D*9Z9LE
PL°E 8 9€ WGEEE6T9 68 $-I2L69T 1O €TCOLWCTT €0 LI6WSE® L0 SL9%9T° 20 Tv28°Z€ €1 0SZLUTGZ »T 8909°€y  0°229Lc
9G°F 8 €% OL9E6T9 99 £-IZELl" 10 GLw9LwTT €0 066T00° 90 BLGYIT® Z0 TSLB°2E TT T29L°857 €T 6Gn0*EE orozoLe
RO*% § 06 TI¥SE69 6L £-30L8€% 1O 4E€w9Ly’TT €O 6906%0° 90 T6w99T° €0 99L8°ZE 11 666L°S9Z 41 008Y*ZZ. pretoLE
S°€ B €6 GHO9E679 7T S-3666° 10 26£9.%°TT €O LEZ960® SO LT449T' €0 BBLE°ZE 80 SLEBILZ TT 6506°TT  0F9T9LE
21w B 65 L0B9EET9 LB w-3RyTIOTT 20 THEILYTIT €0 %OGEWT® 90 BZEHIT® %0 €ISBZE 0 84LB*6LZ £T 9H2€°T  DP#ISLE
79*C 8 29 OCGLEE®S 28 #-340L0T° 10 w6Z9L¥*TT €0 €98061° %0 £%z491* 40 9788°z€ 90 1016°982 TT LO%L*0S¢ 0°ZT9LE
28°€ B YL 9LEBE6®S 96 %-3T290T* 20 26Z9L4"TT 40 6TEBEZ" G0 E4I¥OT* G0 £6n6"2€ SO £oE 62 €T %€ST*0WE  0°019LE
TT°€ 8 99 €L06€6°9 2T §-3¢06* 20 G0Z9L%"TT 40 OLESEZ® SO TOO%ST* %0 1688°ZE 40 momT.oom %1 1296%62¢ 0°809L¢
RL®Z B 65 O0BL6€6°S 6T G-3098° €0 L9T9L#°TT 90 ©OGEEE®  BO BL6EST® w0 2988°Z¢ 8O £910*80¢ c2 Aho@.mﬁm 0"909L¢
89°C 8 BE ¥S00%6"9 L1 G-3058% €0 L7T9LYTT OT SOZTRE®  TT Lwé€9T* LO TL88°ZE €T #160°STE o€ €0LE°BOE  0°%09LE
o a N b 2/ u u W 8 T U ® (arwW)

| &

18-



SAO MEAN ELEMENTS

6 April - 30 May 1960

Satellite 1959 Alpha 2
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1 June - 31 July 1960

Satellite 1959 Alpha 2
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1 July - 30 August 1960
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1 January - 28 February 1960
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2 March - 29 April 1960
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1 May - 30 June 1961

Satellite 1959 Eta
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2 July - 31 August 1961

Satellite 1959 Eta
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2 September - 30 October 1961
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1 Kovember - 31 December 1961
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SAQ MEAN ELEMENTS

14 March™- 29 April 1961

Satellite 1960 Iota 2
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1 May - 30 June 1961

Satellite 1960 Iota 2
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2 July - 31 August 1961

Satellite 1960 Iota 2

g6 e
coyry
gz e
692
00°¢
cLez
99°¢
80° %
0k

oz
e
g2
wLeg
999
GE*R
seh
onen
o oh
z6°¢
L9°%¢
0T+
gere
s6°¢
80*Y
£6¢
Tete
624

D O ® T B[ DT D 0

P o

® ® ® ® W O O W DD W D DV ©

@ 9 Q.

€5
4
g€
Ly
19
69
28 |
L8
zo1
50T
50T
66
o8
L8
g9
€8
66
96
611
Lzt
L1t
0TT
68
09
S5
65
8s
8

Z86%18° L
§9TsL8°L
£€5GLE"L
soL6L8°L
gET9LE L
1169181
6569L8°L
vowL8L
LesLLgL
cevsLe®L
1806.18°L
£596.8°L
682088°L
986088 ° L
Y858 L
Lz1Z88eL
91L288°L
L92€88° L
L89€88 L
8goY88 L
21G988°L
9vgv88 L
861588°L
£05Ge8°L
oviEEBeL
0965881

| BZT988°L
' ZB1988°L

v6 9=3221°
€T 1-39°
»T 9-395°-
ZT 9-3w6°~
0T 9-30¢°
96 9~30%6°
98 9-3h66°
06 L-3€%"
¥8 9-3062*-
€8 L-31Z°%-
6 9=-3722"
SL 9~Imez®
1T ¢-3272°
01 g~3512°
ST 9-356°
1T 9-395°~
L 9-38€2°
€T 9-3197
8L S=3iwyT1*
SL S=3THeT*
%9 6-39807"
26 9-BLLY®
9L 9-3€6E% -
2T 9-3g€"
T 9-3¢4°
Tt 9-392°
1T 9-38%°
T §-3TTT°

g/ o

o1
2t
1
L&
Tt
1
1
01
41
€1
18
T
9T
ST
62
L1
zZ1
1z
s1
ot
ot
z1
21
”1
ST
v1
44
91

664L61°21
6L9L61°21
2016121
80526121
GhELETZT
YTEL6T 2T
8ZEL6TZT
9cEL6T 2T
192261271
€0ZL6T 2T
T60L61°21
040L6T2T
%2TL6T1°21
19026121
%G0L6T°2T
888961°21
618961"21
61896T 2T
%6L961°21
Z8L96T°21
00L96T°21T
12996121
16596121
E€596T°ZT
46596T°2T
€09961°21
L%596T 2T
605961°21T

LY
69
€S
o#
g€
9¢
=4
BE
8¢
Le
2€
F4%
1%
9t
85
i
os
69
148
-1
he
oY
™
18
131
F4
Lg
9%

9Z1010°
LYTISTI9”
ezoze”*
ITHGZ8*
EGGOEY®
6L8GE0"°
TEZTHO"
£299%2°
»Z02s8*
LOGLGH®
THZe90*
SH1699°
006LZ"
a98088"
LBL9BY"
66260°
€62669"
€Tqs0E"
686T16"
»06816"
SEEWZT®
809TEL"
w2egee”
H60GH6"
208164"
10L861"
29%G9L"
GGwZLE®

L0
oD ¢
Lo
»0
20
€0
0
0
»0
€0
E£O
70
g0
90
80
20
%0
%0
€0
€0
£0
€0
E0
70
S0
S0
S0
90

980210
%90210°*
zzozto*
£66T10°
6%6110°
Y06110°
Ly8TT0*
%2L170°
zzLTT0"
299110°
€6GTT0®
5Z5T10"
TH%TT0*
LSETIO®
z8z110*
€22T10"
ESTTIO®
#80110°
ZE0T10°
€860T0°
%€60T0°
%680T0°
€58010°
6180T0°
98L010"
86L0TO®
0vLOTO*®
$€L0T0°

€0
%0
€0
20
20
€0
(4]
€0
zo
Zp

20

z0
mt
€0
%0
€0
€0
€0
20
20
20
zo
z0
€0
%0
0
90
Lo

1622t %
10€2"LY
Z0Ez LY
w0EZ LY
T0EZ°L%
©w622ZoLY
1622%LY
6822° LY
182z Ly
¢w~g.£¢
w822z UY
B8z LY
0622 LY
16z LY
Z6z2 LY
8622°LYy
90€2 Ly
1T€2°LY
91EZ LY
61E2°LY
6TEZ LY
6TEZ LY
0ZEZ LY
zZzEZP LY
9EEZP LY
OYEZ* LY
9HEZ*LY
THEZLY

€0
€0
€0
€0
€0
€0
0
S0
LO
90
Lo
L0

GZ98° 941
£EQ0%€EQT
¥69Z" 661
8L9Y" 69T
6699°TLT
(A OR: LTI
6ELO*HBT

| €9L2°06T

06y 98T
L289%207
©988*B0gZ
9680°¢ T
nz6z* T2z
969" 122
1969"cez
€66B*6E2
62012942
$60E* 262
€805 862
¥0TL*492
L216%0L2
ZetTrLLz
69TE" €8T
6116682
012L°562
€226°10¢
#%21°80%
E9ZE H1E

LT
6z
61
91
el
€t
€1
€1
€1
€1
11
1
€1
€1
12
LT
81
62
61
w1
€T
st
51
61
0z
61
12
0z

wEGTTL
L06°59
§52%09
996° bg
068°8%
99T EY
w6E"LE
6Z9%1¢
658°s2
$50°02,
09141
€0z*8
z92°2
92€°95€
TLE°0GE
62€° e
91Z*8EE
gy TvzEe
L86°52Z€
G18%61¢
BLO*ETE
GGh LOE
LTZ°T0¢
LG6°H62
£89°882
vIv*zez
65T1%9.2
129692
|

0*Z4SLE
0*O%GLE
0*8ESLE
0°9€sLs
0*HEGLE
0*zZeglE
D*0EGLE
D*8ZGLE
D*926LE
0*%ZGLE
0°2Z5LE
0°0ZsLE
0°BTGLE
0°9TSLE
0*4T6LE
0*ZlsLE
D*OTGLE
0°805LE
0*905.€
0" %0GLE
0°20SLE
0°006LE
0*86%LE
0°964LE
0*Y69LE
0*Z67LE
0*06%LE
Cr8OwLE
0r9BNLE
0*48wLE
0*28%ic

-32-



2 September - 30 October 1961

Satellite 1960 Iota 2
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1 November - 31 December 1961

Satellite 1960 Iota 2
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SAO MEAN ELEMENTS

18 Februery - 30 March 1961
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1 April = 31 May 1961

Satellite 1961 Delte 1
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2 June - 30 July 1961

Satellite 1961 Delta 1
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1 August - 30 September 1961

Satellite 1961 Delta 1
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1-31 December 1961
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NOTICE _

supervision of Dr. F. L. Whipple, Director of the Astrophysical _
Observatory of the Smithsonian Institution, shortly after the S—
launching of the first artificial earth satellite on October L, o
1957. Contributions come from the Staff of the Observatory. S
First issued to ensure the immediate dissemination of data for
satellite tracking, the Reports have continued to provide a

rapid distribution of catalogues of satellite observations,

orbital information, and preliminary results of data analyses

prior to formal publication in the appropriate journals.

This series of Special Reports was Iinstituted under the S

Edited and produced under the supervision of Mr. E. N. Hayes,
the Reports are indexed by the Science and Technology Division of
the Library of Congress, and are regularly distributed to all
institutions participating in the U. S. space research program
and to individual sclentists who request them from the
Administrative Officer, Technical Information, Smithsonian
Astrophysical Observatory, Cambridge 38, Massachusetts.







